/.

SR RS BRI e s

REE, ESHEE, E T, BnA, PEER
(LR R AW TR B T8 o8 214122)

B ORAAREIAADERF AR T VORISR RERFABFELILLBETHALE
HEEAR AR LSRRABRGADERERHANT , ERAEDZEFRAER S
Bk, M T RABESRAARGENSRER, ERAY, BABETET 0-LBLF £
RBRAE O-LBEL AR E RMRAE S RERALR, FTRAMRL F AL T8 Mg 7
FIABE AL, 5 IR BE A cys3A R K B AR A A E PR A A 3 A AR P AT AR T AR
BRI R, R EATE RRAZERAEFRBEERAREGN TEQRZBLEMG 5,
KEIF: R 0- B R 2 R B2 ;0- LB 2 R B ; A 12 iAKW AL AR

FESES.Q 756 XEHS:1673-1689(2019)07-0058-07  DOI:10.3969/j.issn. 1673-1689.2019.07.008

Sulfur Amino Acids Biosynthetic Pathway in Pichia pastoris

ZHANG Pingping, Kitajima Toshihiko, WANG Ning, GAO Xiaodong, Hideki Nakanishi®
(School of Biotechnology , Jiangnan University , Wuxi 214122, China )

Abstract: Sulfur amino acids are essential for all living organisms. Pichia pastoris is a very
important expression host in industrial fermentation,while its sulfur amino acids biosynthetic
pathway is still unclear. To establish the pathway,bioinformatics approach and phenotypic analysis
of mutants were employed in this study. Results indicated that Pichia pastoris synthesizes sulfur
amino acids from inorganic sulfate via O-Acetyl-L-Homoserine and O-Acetyl-L-serine pathways.
And methionine and cysteine can be inter-conversion by trans-sulfuration pathway. In addition,
cys3A mutant showed selenomethionine resistance without supplementation of cysteine. Taken
together,these results suggest a potential use of the cys3A strain for the production of
selenomethionyl proteins.
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Fig. 1 Different pathways of sulfur amino acid synthesis
and transsulfuration in yeast species
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Table 1 P.pastoris strains used in this study

Pichia pastoris
SMD1168 Pep4—his4 A S 36 7 R
Ppeys3A Ppcys3:KanMX AW
PpcysIA Ppcys1:HygR EN IS
Ppsat1A Ppsat1:HygR N
Ppstr2A Ppstr2::KanMX KNI
Ppmet17A Ppmet17::HygR NI
Ppmet17APpstr2A Ppmet17::HygR Ppstr2::KanMX E N
Ppmet17APpcys3A Ppmetl7::HygR Ppcys3:KanMX EN IS
Ppmet17APpcys 1A Ppmet17::KanMX PpcysI::HygR A5
Ppmet17APpsat1A Ppmetl7:KanMX Ppsatl::HygR AHF5E
Ppcys3APpcys1A Ppcys3:KanMX PpcysI::HygR ARHTE
Ppcys3APpsatIA Ppcys3:KanMX Ppsatl:HygR E N

Saccharomyces cerevisiae
W303-1a
TKY417

1.2 RXF 5B &EH

%5 2 B (Hygromycine B) . et H 3L ( [ )
A RN 7] ;G418 . BBI Life sciences; A4 i &
fi% . .—Se—methionine ,Sigima ; PCR P a4 £
TN B s r, K i Il Wi as ) & L B /)N A R 3
AT AR TR () AT PR W] s DNA % H2 FR
il P N DI . TaKaRa ;48 fLAR . M S 78 4= W) R 4%
AR 596 LA ARFIFRAE MR A R A A,

STES buffer:0.5 mol/L. NaCl,0.2 mol/L Tris-HCI
(pH 7.6),0.01 mol/L EDTA (pH 8.0),1g/LL SDS ,TE
buffer :Tris-HCl (pH 7.6),0.01 mmol/L. EDTA (pH
8.0)
1.3 FEMNH#F

PCR 1%#%: HZA TaKaRa A rl; %403yt
i K H GE; R VR T L. HA EYELA; B Hiie (&
A m R R E O ML . 8 E Eppendorf; HL % X
GenePulser Xcell A ML % A8 . 3£ [E Bio-Rad;Nano
drop 2000 spectrophotometer: %€ ¥R & ;ImageQuant
TMLAS 4000 mini: T3 GE,
14 EMEBEBEYAHNEEREXERRKRER
B

Ee R I BEFE R Y 51K A T JGI (http ://genome.
jgi.doe.gov/Picpal/Picpal.home.html) , #4 % 5L [H i B

leu2-3,112trp 1-1canl-100ura3—1ade2—1his3-11,15
Sceys3:HisMX6

Kitajima et al.,2010

BEHR B T 5 38 2ok 3R G Wl % 5X B 4 R (PCR) 43 3
P3G A5 2] H b 5L R 16 % S b i Rk % S T
TUESS 500 bp BBEIE T F 38 i 5 N v R AR
500 bp A [F] 5 % 42 2] 18 B Ar 10 R A9 RS B
MA LTI, RS RMIGEA 500 bp 1R EE
H ] Sk BB A T R Y SR ABEAR B S i 2k PCR 75
FIBIHR DNA FH T H br L DA B o AR A A o 1 B2
I T I DR 3% 7 et R AR I ) L s 6 PRI

1.5 ERBEEUREHATFHFIE

151 RhmAaiEgesad & MR Bk
B TR Y5 2RI 2] 5 mL 19 YPD WA BE 57 5 b 5 57
B, 12 h JE R 50 mL B YPD WA 1 35 5L
PRI IR E ODgy=1.3~1.5, 4 °C .5 000 g &[> 5 min,
WAL, ] 40 mL #1¥% 19 ddH,0 YEMIYK,5 000 g
B0 5 min, IREQ M, H 20 mL WA AY 1 mol/L 1L
AEEEE 4 °C.5 000 g B0 5 min, WA ZH L, B e
FH 1 mL B4 59 1 mol/L 1L A4 st 5 2 25 M

1.5.2 ®EA40 HU80 wL A ERZE S 20 ug
) PCR PR A E T HUA R 0.2 em LB AR, UK
FACE 5 min, ] GenePulser Xcell EBF{AE 1500 V
25 wF.200 Q.5 ms & FHE SZEVIA 1 mL B
A0 1 mol/L INALEE | FH YPD AR E: 2 3L W5 9% 3 h
Ji WA A, A A T T 3 Al B
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JIA 15 L 3 mol/L BAER#H (pH 5.2) F 375 pL Jok
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Fig. 2 Sulfur amino acids synthesize pathway in Pichia

pastoris
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